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C. FULL DE PARÀMETRES DEL CAT-01 
Car/Class 57 / Class 1 
University Universitat Politècnica de Catalunya – ETSEIB 
   
Dimensions Front Rear 
Overall Length, Width, Height 2734mm, 1378mm, 1253mm 
Wheelbase 1593mm 
Track 1175 mm 1175 mm 
Weight with 68kg driver 143 kg (full wet car weight) 175 kg (full wet car weight) 
   
Suspension Parameters Front Rear 
Suspension Type Unequal length A-Arms. Push 
rod actuated Ollé 
spring/damper units 
Unequal length A-Arms. 
Push rod actuated Ollé 
spring/damper units 
Tyre Size and Compound Type 20.5x7.0-13 R25A Hoosier 20.5x7.0-13 R25A Hoosier 
Wheels Braid alloy 13” x 7.0” – 31 mm 
offset 
Braid alloy 13” x 7.0” – 31 
mm offset 
Design ride height (chassis to ground) 55 mm (to floor); 58mm (to 
chassis) 
30mm (to floor); 103mm (to 
chassis) 
Centre of Gravity Design Height 250 mm above ground, with driver 
Suspension design travel 30 mm bump/ 30 mm droop 30 mm bump/ 30 mm droop 
Wheel rate (chassis to wheel centre) 14.7 N/mm 14.1 N/mm 
Roll rate (chassis to wheel centre) 1.4° / g, with anti-roll bars 
Sprung mass natural frequency 2.4 Hz 2.1 Hz 
Jounce Damping 50% of critical damping  at  -
132 mm/sec 
43% of critical damping at  -
132 mm/sec 
Rebound Damping 95% of critical damping at 127 
mm/sec 
119% of critical damping at 
 127 mm/sec 
Motion ratio 1.25:1 => 1.12:1 
(droop=>bump) 
1.16:1 => 1.10:1 
(droop=>bump) 
Camber coefficient in bump (deg / cm) 0.33° / cm 0.25°  / cm 
Camber coefficient in roll (deg / deg) 0.658 deg/deg 0.744 deg/deg 
Static Toe and adjustment method 0,5° toe out 6rea6i6ble by tie 
rods 
0,5° toe in 6rea6i6ble by tie 
rods 
Static camber and adjustment method 2° neg 6rea6i6ble by upper out 
ball joint and nut 
2° neg 6rea6i6ble by upper 
out ball joint and nut 
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Front Caster and adjustment method 6° pos. adjustable with 
movable inner ball joint 
locations 
  
Front Kingpin Axis 7° pos. adjustable by upper out 
ball joint and nut 
  
Kingpin offset and trail 25 mm offset, 26 mm   
Static Akermann and adjustment 
method 
2 adjustments: 40% / 65%.  
Anti dive / Anti Squat 31%, without adjustable 
method 
15%, without adjustable 
method 
Roll center position static 35 mm above ground, CL of 
car  
60 mm above ground, CL 
of car 
Roll center position at 1g lateral acc 26,1mm above ground, moves 
0,65 mm toward outside wheel 
50,2 mm above ground, 
moves 1,22 mm toward 
inner wheel 
Steer location, Gear ratio, Steer Arm 
Length 
Front wheel steer, behind axle line, 12:1, 90mm 
   
Brake System / Hub & Axle Front Rear 
Rotors Cast iron, purchased 220mm 
diam. X 4 thickness. Hub 
mounted. 
Cast iron, purchased 220 
mm diam. X 4 thickness. 
Hub mounted. 
Master Cylinder Mechanical bias bar for base balance. 2 master cylinders 13 
mm diam. 
Calipers 2 x Brembo with 2 piston 
calipers of 38 mm diam. 
2 x AJP with 2 piston 
calipers of 32 mm diam. 
Hub Bearings SKF 6206-2RS1 Tapered roller 
bearings 
Timken bearing automotive 
model 
Upright Assembly 7075 T6 Aluminium, CNC 
machined, integral caliper 
mount by 2 bolts 
7075 T6  Aluminium, CNC 
machined, integral caliper 
Axle type, size, and material Fixed spindle, 30mm diam., 
7075 T6 aluminium CNC. 
Rotating axle shaft, Steel 
St-52 Ø32x5mm. 
   
Ergonomics   
Driver Size Adjustments Fixed steering wheel and customized seat. Pedal box adjust 
fore and aft 120mm 
Seat (materials, padding) Customized seat. Expanding foam + plastic coating 
Driver Visibility (angle of side view, 
mirrors?) 
115° visibility each side from straight ahead. No mirrors 
required 
Shift Actuator (type, location) Manually actuated lever. Solid linkage, right side cockpit. 
Clutch Actuator (type, location) Foot pedal, cable actuated 
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Instrumentation Modified original Suzuki GSXR-600 dash, mounted on the 
front hoop rear steering wheel. Gear changing LED and gear 
indicator 
   
Frame    
Frame Construction Steel tube space frame with glued carbon fibre floor panels 
Material Alloy Steel Tube DUCAL St-52 DIN 2391-BK 
Joining method and material MIG welded  
Targets (Torsional Stiffness or other) 2500 Nm/ deg  torsion,  
Torsional stiffness and validation 
method 
FEA 2550 Nm/deg 
Bare frame weight with brackets and 
paint 
42kg (frame only), 59kg (including supports and paint) 
Crush zone material Aluminium Honeycomb 
Crush zone length 250mm 
Crush zone energy capacity 7350J 
   
Powertrain   
Manufacture / Model 2003 Suzuki GSXR-600 
Bore / Stroke / Cylinders / 
Displacement  
67 x 42,5 mm / 4 cylinders / 599 cc 
Compression ratio 12.2 :1 
Induction Atmospheric induction 
Fuel Type 98 octane petrol (Shell Optimax) 
Max Power design RPM 11000 
Max Torque design RPM 7700 
Min RPM for 80% max torque 5000 
Fuel System (manf’r) Student designed/built fuel injection system using DTA S60 
Pro ECU 
Fuel System Sensors Magnetic crank trigger, Water temp, Throttle Pos. 
Fuel Pressure  2.97 bars 
Injector location One injector mounted on each inlet track, 100 mm (approx) 
from valves 
Intake Plenum volume 1200 cc 
Effective Intake Runner Length 1200 mm 
Exhaust header design 4-2-1 redesigned steel exhaust manifold 
Effective Exhaust runner length 4-2 (500 mm), 2-1 (100 mm), 1- end (600mm) (1200 mm) 
total 
Ignition Timing Digitally programmed by engine management system 
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Oiling System (wet/dry sump, mods) Wet sump, 1 pressure pump (original 9rea9i) 
Coolant System and Radiator location Twin side pod mounted radiators with controlled electric fans 
Fuel Tank Location, Type Floor mounted between firewall and engine, aluminum tank 
fuel 




Drivetrain   
Drive Type Chain #530 
Differential Type Quaife differential QDF7Z 
Final Drive Ratio 3.64 
Vehicle Speed @ max power (design) 
rpm 
Using maximum power at 11.000rpm and drive train ratio of 
3.64 
1st gear 45 km/h 
2nd gear 63 km/h 
3rd gear 79 km/h 
4th gear 92 km/h 
5th gear 105 km/h  
6th gear 138 Km/h – note that final ratios to be determined after 
testing 
Half shaft size and material Tube type 32mm exterior diam, 5mm thickness. ST-52 steel 
Joint type Trippod type in differential side and rezzpa type in wheel side 

Disseny elèctric i electrònic en el prototip CAT-01 Formula Student 2008 Pàg. 11 
 
D. MODIFICACIÓ AL MOTOR 
En aquest apartat es descriuen els passos realitzats per poder fer en canvi de l’estrella a 
partir de la qual es genera la senyal de velocitat de gir del cigonyal, per tal de poder emprar 
la nova ECU en el motor obtingut. 
1. Treure la tapa superior del motor. Anant en compte de no doblegar la tapa, tant sols cal 
anar descargolant a poc a poc cargols oposats. 
2. Retirada de la tapa i mecanisme del motor d’arrencada. 
3. Col·locació del motor en posició de referència. Per tal de no modificar el sincronisme 
entre l’arbre de lleves i el cigonyal cal memoritzar una posició relativa. El fabricant ja pensa 
en això i el motor disposa d’unes marques que indiquen quan el cilindre 1 es troba en el 
punt mort superior (PMS). 
 
Fig. D.1. Marques que indiquen que el cilindre 1 es troba en el PMS 
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I la posició de l’arbre de lleves queda de la següent forma. 
 
Fig. D.2. Marques per poder sincronitzar l’arbre de lleves amb el cigonyal 
4. Desmuntatge de l’arbre de lleves. Seguint la metodologia de descargolament progressiu 
de tots el cargols, es procedeix a treure l’arbre de lleves i la cadena de distribució. Per 
treure la cadena de distribució, cal primerament desmuntar el tensor i treure les guies. 
 
Fig. D.3. Imatge superior del motor, després de retirar els arbres de lleves 
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5. Desmuntatge de l’estrella original i instal·lació de la nova. La posició de l’estrella també 
és crítica. Les estrelles originals porten una marca per a definir la seva posició. En el cas de 
la nova estrella, l’angle d’instal·lació no és crític ja que la ECU permet ajustar aquest angle. 
Tot i això, s’ha decidit instal·lar-ho en l’angle de la moto original, per tenir una referència si 
s’hagués de tornar a desmuntar. 
    
Fig. D.4. A l’esquerra, l’estrella original; a la dreta, la nova estrella. 
6. Tancament del motor. De manera inversa a l’anterior, es procedeix a tancar el motor. Cal 
anar en compte en instal·lar el tensor de cadena, de manera que el mecanisme d’aquest 
funcioni, ja que és fàcil instal·lar-lo bloquejat. Remarcar també que s’han de canviar les 
juntes de goma i paper, i netejar les metàl·liques. Per tal d’absorbir les irregularitats de les 
tapes i el bloc, s’ha emprat pasta per a juntes en totes aquestes. 
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E. DTA S60. Especificacions 
Configuració de motor 
- Capacitat de treballar fins a 20.000RPM 
- Possibilitat d’emprar tant sensors magnètics com d’efecte Hall en les senyals de 
CKP i CMP (senyals de cigonyal i arbre de lleves). 
- Injecció seqüencial o semi-seqüencial. 
- Encesa individual o guspira perduda (wasted spark). 
- Possibilitat d’encesa asimètrica. 
- Possibilitat d’injecció asimètrica. 
- Injecció seqüencial amb retard (per si la senyal de arbre de lleves no es bona a 
poques voltes). 
- Calibratge de sensors, amb varis sensors habituals pre-calibrats. 
- Sortida de RPM configurable. 
Injecció i encesa 
- 2 possibles mapes d’injecció i encesa. Possibilitat de canviar d’un a l’altre mitjançant 
un interruptor, amb el motor encès. 
- Ajust d’injecció a l’arrencada, segons temps i temperatura. 
- Compensació de injecció i encesa, per aire, temperatura i pressió a l’entrada. 
- Possibilitat de correccions en la injecció en transitoris de l’accelerador. 
- Els intervals en la cartografia són ajustables. 
- Possibilitat d’emprar pressió a l’entrada o posició de l’accelerador com a dada de 
càrrega. 
- Tots els mapes disposen d’interpolació entre punts activable a voluntat. 
Taules de compensació per voltatge 
- Possibilitat d’introduir correccions en el temps de càrrega de les bobines i el temps 
d’obertura dels injectors segons la tensió de bateria. 
Control de Lambda 
- Possibilitat d’emprar un sistema PID per controlar la realimentació. 
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- Varies sondes Lambda pre-calibrades, i possibilitat de calibratge manual. 
Entrades/Sortides flexibles 
- 3 entrades 0-5V que es poden emprar per introduir correccions en els mapes. 
- 3 sortides PWM ajustables segons sensors del motor o les entrades externes. 
Control de turbo 
- Control de la pressió del turbo en anell tancat o obert mitjançant una vàlvula PWM. 
- Enriquiment de benzina segons percentatge PWM. 
Control de sortida (Lauch control) 
- Control de sortida en primera marxa completament ajustable: RPM objectiu, 
velocitat de desconnexió. 
Canvi de marxa amb tall d’injecció (Gear Change Cut) 
- Possibilitat d’ajustar un tall en la injecció per poder realitzar el canvi de marxa sense 
embragatge. 
Firmware 
- Firmware actualitzable mitjançant connexió sèrie. El fabricant realitza millores 
periòdicament. 
Connexió CAN 
- Possibilitat de connectar amb el PC amb aquest bus, amb el que es guanya 
velocitat. 
- Senyal de CAN ajustable. 
Emmagatzematge de dades (Data logging) 
- Es poden emmagatzemar fins a 36 dades diferents. 
- Possibilitat de 3 freqüències diferents d’emmagatzematge. 
- Possibilitat d’emmagatzemar fins a 9 hores (segons freqüència i nombre de dades). 
- Dades representables en forma de gràfics amb el software de la ECU. 
Diagnosi 
- Diagnosi de sensors i emmagatzematge d’errors. 
- Possibilitat d’excitar bobines i injectors a voluntat per realitzar-ne una comprovació. 
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F. ESQUEMA DEL CABLEJAT ORIGINAL DE 
SUZUKI 
 
Fig. F.1. Esquema del circuit elèctric original de Suzuki 
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G. DESCRIPCIÓ GENERAL DEL PIC16F88 
El microcontrolador PIC16F88 de Microchip pertany a una família de microcontroladors de 8 
bits (bus de dades), i 14 bits per al bus d’instruccions, que es troben basats en tecnologia 
CMOS. 
G.1. Característiques generals 
- CPU RISC. 
- Només 35 instruccions. 
- Totes les instruccions s’executen en un sol cicle de rellotge, excepte els salts que 
en requereixen dos. 
- Fins a 8k x 14 bits de memòria Flash de programa. 
- Fins a 368 bytes de memòria de dades (RAM). 
- Fins a 256 bytes de memòria de dades no volàtil (EEPROM). 
- Fins a 4 fonts d’interrupció. 
- Pila de fins a 8 nivells. 
- Watchdog timer. 
- Programació i depuració sèrie sobre el circuit (ICSP), a través de dues potes. 
- Lectura/ escriptura de la CPU a la memòria flash de programa. 
- Rangs de temperatura: comercial, industrial i ampliat. 
- Baix consum de potència. 
Perifèrics: 
- Timer: comptador/ temporitzador de 10 bits amb pre-escalador. 
- Dos mòduls de captura, comparació i PWM. 
- Convertidor analògic digital de 10 bits. 
G.2. Oscil·lador 
Els pic de rang mig (com el 16F88) permeten fins a 8 modes diferents per a l’oscil·lador. En 
alguns d’aquests modes l’usuari pot indicar que es generi o no una sortida de l’oscil·lador 
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(CLKOUT) a través d’un dels pins del integrat. Els modes de funcionament són els 
següents: 
- LP: Baixa freqüència, i baix consum de potència. 
- XT: Cristall/ Ressonador ceràmic externs. Mitja freqüència. 
- HS: Alta velocitat (i alta potència). Cristall/ Ressonador. 
- RC: Resistència/ Condensador externs amb rellotge/4 en RA6. 
- RCIO: Resistència/ Condensador externs amb entrada/sortida en RA6. 
- INTIO1: Oscil·lador intern amb rellotge/4 en RA6 i entrada/sortida en RA7. 
- INTIO2: Oscil·lador intern amb entrada/sortida en RA6 i RA7. 
- ECIO: Rellotge extern amb entrada/sortida en RA6. 
Aquests modes permeten al microcontrolador treballar en uns rangs de freqüències que 
van des dels 32kHz fins als 20MHz. 
G.3. Descripció de la CPU 
La CPU és la responsable de la interpretació i l’execució de les instruccions guardades en 
la memòria de programa. Moltes d’aquestes instruccions operen sobre la memòria de 
dades. Per operar sobre la memòria de dades, si s’han de realitzar operacions lògiques o 
aritmètiques, es requereix emprar la Unitat de Lògica i Aritmètica (ALU). La ALU controla 
els bits d’estat (Registre STATUS), que s’alteren segons el resultat d’algunes instruccions. 
Els registres de la CPU: 
- Registre PC. Registre de 13 bits que sempre apunta a la següent instrucció a 
executar. 
- Registre d’instrucció. Registre de 14 bits. Totes les instruccions es col·loquen en ell 
per a ser descodificades per la CPU abans de ser executades. 
- Registre W. Registre de 8 bits que guarda resultats temporals de les operacions 
realitzades per la ALU. 
- Registre STATUS. Registre de 8 bits, cadascun dels quals (anomenats banderes, o 
flags) és un indicador de l’estat de la CPU o del resultat de la última operació. 
D’aquests cal destacar: 
Z: Aquest bit es posa a 1, per indicar que el resultat de l’última operació va ser zero, 
del contrari es posa a 0. 
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C: Bit de “acarreo”/ préstec de l’última operació aritmètica. 
CD: Bit de “acarreo”/ préstec per a operacions de 4 bits. 
G.4. Organització de la memòria 
Els PIC tenen dos tipus de memòria: memòria de dades i memòria de programa, cada bloc 
amb el seu propi bus: bus de dades i bus de memòria. Per tant, es pot accedir a cada bloc 
durant el mateix cicle. 
Memòria de programa 
El PIC16F88 disposa d’un registre de Comptador de Programa (PC) de 13 bits, capaç 
d’adreçar un espai de 8k x 14, i com que totes les instruccions són de 14 bits, això significa 
un bloc de 8k instruccions. El bloc total de 8k x 14 de memòria de programa està subdividit 
en 4 pàgines de 2k x 14. En la següent figura s’esquematitza el comentat. 
 
Fig. G.1. Estructura de la memòria de programa 
Memòria de dades 
La memòria de dades consta de dues àrees barrejades i destinades a funcions diferents: 
- Registres de propòsit especial (SFR: Special Function Registers). 
- Registres de propòsit general (GPR: General Purpose Registers). 
Els SFR són llocs associats específicament als diferents perifèrics i funcions de 
configuració del microcontrolador i tenen un nom específic associat a la seva funció. Mentre 
que el GPR són memòria RAM d’ús general. 
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Tota la memòria de dades està organitzada en 4 bancs numerats 0, 1, 2 i 3. Per a 
seleccionar el banc s’ha de fer ús dels bits del registre STATUS<7:5>, denominats IRP, 
RP1 i RP0. La gran majoria de compiladors inclouen en les seves llibreries la instrucció 
banksel, que seguit del registre a modificar, s’encarreguen de modificar els bits del registre 
STATUS per tal de que apuntin al banc de memòria corresponent. 
En la següent figura, es mostra un detall del mapa d’aquesta memòria, on es pot observar 
la distribució en quatre bancs esmentada. 
 
Fig. G.2. Estructura de la memòria de dades 
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G.5. Set d’instruccions 
 
Fig. G.3. Conjunt d’instruccions del PIC16F88 
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H. POSICIONAMENT DE LES PLATINES 
H.1. Platina de llum de fre 
 
Fig. H.1. Platina de llum de fre 
H.2. Platines dels interruptors principals 
 
Fig. H.2. Platines interruptors principals: general i de cabina 
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H.3. Platines de subjecció del panell d’instruments i control 
 
Fig. H.3. Platines de subjecció del panell d’instruments i control 
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I. CIRCUIT IMPRÈS 
 
Fig. I.1. Impressió de la capa de pista del circuit imprès 
 
Fig. I.2. Impressió de la capa de forats del circuit imprès 
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J. CODI DEL MICROCONTROLADOR 
;------------------------------------------------------------------------------ 
; PROCESSOR DECLARATION 
;------------------------------------------------------------------------------ 
 
     LIST      p=16F88              ; directiva per definir processador 
     #INCLUDE <P16F88.INC>          ; definicions de variables especifiques  
        ; per al processador 
 
;------------------------------------------------------------------------------ 
; CONFIGURATION WORD SETUP 
;------------------------------------------------------------------------------ 
 
      __CONFIG    _CONFIG1, _CP_OFF & _CCP1_RB0 & _DEBUG_OFF & _WRT_PROTECT_OFF 
& _CPD_OFF & _LVP_OFF & _BODEN_OFF & _MCLR_ON & _PWRTE_ON & _WDT_OFF & _INTRC_IO 
      
 __CONFIG    _CONFIG2, _IESO_OFF & _FCMEN_OFF 
 
;------------------------------------------------------------------------------ 
; VARIABLE DEFINITIONS 
;------------------------------------------------------------------------------ 
 
    CBLOCK 0x20  ;Variables emmagatzemades a partir de 0x20 
         TEMP 
  TEMP2 
  GEAR 
  LIMIT1 
  LIMIT2 
  LIMIT3 
  LIMIT4 
  LIMIT5 
  LIMIT6 
    ENDC 
 
;------------------------------------------------------------------------------ 
; RESET VECTOR 
;------------------------------------------------------------------------------ 
 
 ORG      0x0000 ;vector de reset 
       GOTO     Inici ;va al principi del programa 
 
;------------------------------------------------------------------------------ 
; INTERRUPT SERVICE ROUTINE 
;------------------------------------------------------------------------------ 
 
 ORG      0x0004 ;vector d'interrupció 
 GOTO  Inici ;no es fa servir, va al principi del programa també 
 
;------------------------------------------------------------------------------ 




 ;Inicialització del rellotge del sistema 
 banksel  OSCCON 
 bsf  OSCCON,IRCF0 ;configuració del rellotge intern a 125kHz 
 bcf  OSCCON,IRCF1 ;per questions de bon funcionament del A/D 
 bcf  OSCCON,IRCF2 
 
 ;Inicialització del PORTA 
 banksel  ANSEL 
 movlw   b'00010000'  ;pin RA4/AN4 es defineix com a analògic 
 movwf   ANSEL   ;la resta digitals 
  
 banksel  TRISA 
Pàg. 26  Annexos 
 
 movlw   b'11111111'  ;es defineixen els pins com a entrades 
 movwf   TRISA 
 
 ;Inicialització del PORTB 
 banksel  TRISB 
 movlw   b'00000001'  ;es defineixen pins com a sortides,  
 movwf   TRISB   ;menys RB0, que no es fa servir 
 
 banksel  PORTB 
 movlw   b'11111110'  ;el 7seg mostra un '8' 
 movwf   PORTB 
 
 ;Inicialització del convertidor A/D 
 banksel  ANSEL 
 bsf  ANSEL,4 ;pin AN4 com a entrada del conversor 
 banksel  ADCON1 
 bcf  ADCON1,VCFG0 ;es pren com a referències + a Vdd i - a Vss 
 bcf  ADCON1,VCFG1  
 bcf  ADCON1,ADFM ;el convertidor emmagatzema el resultat 
 banksel  ADCON0  ;justificat a l’esquerra 
 bcf   ADCON0,CHS0 ;s'escull el canal 4 (RB4) per al A/D 
 bcf   ADCON0,CHS1 
 bsf   ADCON0,CHS2 
 bsf   ADCON0,ADCS0 ;empra l'oscil·lador intern per les conversions 
 bsf   ADCON0,ADCS1 
 
 
Rutina  ;rutina principal, representacio numero segons lectura A/D 
 
 call   AD 
 movwf   TEMP  ;es grava en TEMP el resultat de la lectura 
  
 movlw   0x69  ;s'emmagatzemen en les variables els 
 movwf  LIMIT1  ;valors intermitjos entre marxes 
 movlw   0x88 
 movwf  LIMIT2 
 movlw   0xab 
 movwf  LIMIT3 
 movlw   0xce 
 movwf  LIMIT4 
 movlw   0xe8 
 movwf  LIMIT5 
 movlw   0xf8 
 movwf  LIMIT6 
 
 movlw   b'00011000' ;fica a GEAR la representacio de 1 en 7seg 
 movwf  GEAR 
 movf  TEMP,w  ;es recupera resultat obtingut en la conv. A/D 
 subwf  LIMIT1,w ;(f-w)->w , C=0 si el resultat es negatiu 
 btfsc  STATUS,C ;Si C=0, es troba en una marxa superior 
 goto  Display ;Si C=1, es representa la marxa gravada a GEAR 
  
 movlw   b'10110110' ;fica a GEAR la representacio de 2 en 7seg 
 movwf  GEAR 
 movf  TEMP,w  ;es recupera resultat obtingut en la conv. A/D 
 subwf  LIMIT2,w ;metode idem anterior 
 btfsc  STATUS,C 
 goto   Display    
 
 movlw   b'10111100' ;hipotesi marxa engranada: 3 
 movwf  GEAR 
 movf  TEMP,w 
 subwf  LIMIT3,w 
 btfsc  STATUS,C 
 goto   Display 
 
 movlw   b'11011000' ;hipotesi marxa engranada: 4 
 movwf  GEAR 
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 movf  TEMP,w 
 subwf  LIMIT4,w 
 btfsc  STATUS,C 
 goto   Display 
 
 movlw   b'11101100' ;hipotesi marxa engranada: 5 
 movwf  GEAR 
 movf  TEMP,w 
 subwf  LIMIT5,w 
 btfsc  STATUS,C 
 goto   Display 
 
 movlw   b'11101110' ;hipotesi marxa engranada: 6 
 movwf  GEAR 
 movf  TEMP,w 
 subwf  LIMIT6,w 
 btfsc  STATUS,C ;si no esta en 6a, es que esta en punt mort 
 goto   Display 
 
 movlw   b'01111110' ;es fica GEAR la representacio de punt mort 





 movf  GEAR,w 
 banksel PORTB 
 movwf  PORTB 
 call  Retard10ms 
 goto  Rutina 
 
AD 
 banksel PIR1  ;deshabilitem la interrupció, esperarem a que  
 bcf  PIR1,ADIF ;el a/d doni la lectura 
 banksel  PIE1 
 bcf  PIE1,ADIE   
 banksel  ADCON0 
 bsf  ADCON0,ADON ;encenem el convertidor 
 call  Retard1ms ;es deixa un temps abans de solicitar la lectura 
 bsf  ADCON0,GO ;solicita la lectura 
 btfsc      ADCON0,GO_DONE ;espera fins que el bit GO_DONE es fiqui a 0,  
 goto $-1   ;indica que la conv. ha acabat  
 movfw ADRESH   ;copia la lectura del A/D al registre W 




 movlw  .125  ;Un rellotge de 125kHz -> periode = 8us 
 movwf  TEMP  ;1000us / 8us -> 125 cicles  
  
Bucle 
 decfsz  TEMP,f  




 movlw   .10 
 movwf   TEMP2 
 
Bucle2 
 call  Retard1ms 
 decfsz  TEMP2,f 
 goto  Bucle2 
 return 
  
 END  
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K. PRESSUPOST MATERIAL 
Motor 
Quantitat Component Cost unitari [€/u] Cost total [€] 
1 Estrella 24-2 43,20 43,20 
1 Junta arbre lleves 20,85 20,85 
Total Motor 64,05 
ECU 
Quantitat Component Cost unitari [€/u] Cost total [€] 
1 DTA S60 PRO 812,00 812,00 
1 Connector potència 32,30 32,30 
1 Connector senyal 32,30 32,30 
1 Cable connexió pc 82,15 82,15 
Total ECU 958,75 
Panell 
Quantitat Component Cost unitari [€/u] Cost total [€] 




2 Interruptor per a panell 6,50 13,00 
2 Polsadors per a panell 12,10 24,20 
1 Potenciòmetre per a panell 9,17 9,17 
4 LED 0,16 0,64 
4 Porta LED 0,22 0,88 
2 Resistències 0,12 0,24 
4 Cargols M3 0,23 0,92 
1 Panell PVC 25,30 25,30 
1 Làmina imitació fibra carboni 6,33 6,33 
4 Platina subjecció panell 6,00 24,00 
4 Rosques M3 per a empotrar 0,45 1,80 
Total Panell 106,48 
Cablejat 
Quantitat Component Cost unitari [€/u] Cost total [€] 




1 Cable senyal (varis colors) 30,00 30,00 
                                               
1
 Es tracta de components que han estat subministrats juntament amb el motor. 
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1,5 Cable potència [unitat en m] 8,20 12,30 
1 Interruptor general principal 6,00 6,00 
1 Interruptor general push-pull 4,30 4,30 
1 Bateria 12V 10Ah amb manteniment 40,60 40,60 
1 Relé automoció 30A 3,37 3,37 
1 Caixa bateria 34,13 34,13 
1 Bossa 100 brides 3,55 3,55 
1 Bossa 50 empalmadors 12,67 12,67 
1 Bossa 10 empalmadors estany 18,12 18,12 
1 Pack 10 connectors informàtica 4 pins 7,88 7,88 
1 Pack 10 connectors informàtica 6 pins 11,92 11,92 
1 10m funda cable 10mm 5,10 5,10 
1 3m funda cable 30mm 6,82 6,82 
1 Matriu de leds (llum de fre) 9,95 9,95 
1 Microinterruptor de palanca 3,20 3,20 
1 Platina llum fre 15,00 15,00 
1 Platina interruptor principal 15,00 15,00 
1 Platina interruptor de cabina 15,00 15,00 
1 Platina interruptor sobre recorregut 20,00 20,00 
Total cablejat 274,91 
Amortització material 
Quantitat Component Cost unitari [€/u] Cost total [€] 
1 Ordinador portàtil 300,00 300,00 
1 Material laboratori electrònica 350,00 350,00 
Total amortitzacions 650,00 
TOTAL MATERIAL   2054,19 
 
Taula K.1. Costos de material 
Pàg. 30  Annexos 
 
L. RECULL FOTOGRÀFIC 
L.1. Arribada del motor 
    
    
L.2. Revisió i modificacions sobre el motor 
    
    
 
 
Fig. L.4. Tots els components ben ordenats Fig. L.3. Preparat per treballar sobre el motor 
Fig. L.2. El punt de partida Fig. L.1. Arribada de la motocicleta sinistrada 
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L.3. Primeres proves d’arrencada 
    
    
 
Fig. L.8. Primeres arrencades en el G-1 Fig. L.7. Primeres arrencades al taller de casa 
Fig. L.6. El motor preparat per al CAT-01 (II) Fig. L.5. El motor preparat per al CAT-01 (I) 
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L.4. Instal·lació elèctrica sobre el CAT-01 
     
    
L.5. Disseny electrònic 
   
    
 
Fig. L.12. El circuit de l’indicador muntat Fig. L.11. El circuit imprès per l’indicador 
Fig. L.10. Realitzant la instal·lació eléctrica (II) Fig. L.9. Realitzant la instal·lació eléctrica (I) 
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L.6. Presentació 
     
    
     
   
 
Fig. L.16. Presentació a Montmeló (II) Fig. L.15. Presentació a Montmeló (I) 
Fig. L.14. Sr. Boronat el dia de la presentació Fig. L.13. L’equip ETSEIB Motorport 08 
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L.7. Silverstone, UK 
     
    
     
    
     
    
Fig. L.22. Motiu de la retirada Fig. L.21. En cursa a Silverstone 
Fig. L.20. Preparat per sortir a l’Sprint Fig. L.19. L’equip a Silverstone 
Fig. L.18. El tren del canal de la Mànega Fig. L.17. Londres, de camí cap a Silverstone 
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L.8. Hockenheim, Alemanya 
    
    
    
    
    
    
Fig. L.28. Objectiu aconseguit Fig. L.27. El momento de l’arribada 
Fig. L.26. Prova Endurance Fig. L.25. Prova d’acceleració 
Fig. L.24. Prova de l’Skid Pad Fig. L.23. L’equip a Hockenheim 






Platina llum fre 1 
Platina panell 2 
Panell 3 
Platina interruptor cabina 4 
Platina interruptor principal 5 
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Taula N.1. Índex de datasheets 
SEMICONDUCTOR
TECHNICAL DATA














A common ground is required between the
input and the output voltages. The input voltage
must remain typically 2.0 V above the output














connected to Pin 2.
Heatsink surface (shown as terminal 4 in






These two digits of the type number 
indicate nominal voltage.
Cin is required if regulator is located an
appreciable distance from power supply
filter.
CO is not needed for stability; however,
it does improve transient response. Values 
of less than 0.1 µF could cause instability.
*
**
1MOTOROLA ANALOG IC DEVICE DATA
  
 
These voltage regulators are monolithic integrated circuits designed as
fixed–voltage regulators for a wide variety of applications including local,
on–card regulation. These regulators employ internal current limiting,
thermal shutdown, and safe–area compensation. With adequate heatsinking
they can deliver output currents in excess of 1.0 A. Although designed
primarily as a fixed voltage regulator, these devices can be used with
external components to obtain adjustable voltages and currents.
• Output Current in Excess of 1.0 A
• No External Components Required
• Internal Thermal Overload Protection
• Internal Short Circuit Current Limiting
• Output Transistor Safe–Area Compensation
• Output Voltage Offered in 2% and 4% Tolerance
• Available in Surface Mount D2PAK and Standard 3–Lead Transistor
Packages
• Previous Commercial Temperature Range has been Extended to a
Junction Temperature Range of –40°C to +125°C























































XX indicates nominal voltage.
 Motorola, Inc. 1997 Rev 5
MC7800, MC7800A, LM340, LM340A Series
2 MOTOROLA ANALOG IC DEVICE DATA
MAXIMUM RATINGS (TA = 25°C, unless otherwise noted.)
Rating Symbol Value Unit
Input Voltage (5.0 – 18 V) VI 35 Vdc
Input Voltage (24 V) 40
Power Dissipation
Case 221A
TA = 25°C PD Internally Limited W
Thermal Resistance, Junction–to–Ambient RθJA 65 °C/W
Thermal Resistance, Junction–to–Case RθJC 5.0 °C/W
Case 936 (D2PAK)
TA = 25°C PD Internally Limited W
Thermal Resistance, Junction–to–Ambient RθJA See Figure 13 °C/W
Thermal Resistance, Junction–to–Case RθJA 5.0 °C/W
Storage Junction Temperature Range Tstg –65 to +150 °C
Operating Junction Temperature TJ +150 °C














































































































This device contains 22 active transistors.
MC7800, MC7800A, LM340, LM340A Series
3MOTOROLA ANALOG IC DEVICE DATA
ELECTRICAL CHARACTERISTICS (Vin = 10 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7805C/LM340T–5
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 4.8 5.0 5.2 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO Vdc
7.0 Vdc ≤ Vin ≤ 20 Vdc 4.75 5.0 5.25
8.0 Vdc ≤ Vin ≤ 20 Vdc – – –
Line Regulation (Note 2) Regline mV
7.5 Vdc ≤ Vin ≤ 20 Vdc, 1.0 A – 0.5 20
8.0 Vdc ≤ Vin ≤ 12 Vdc – 0.8 10
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.0 A – 1.3 25
5.0 mA ≤ IO ≤ 1.5 A (TA = 25°C) - 1.3 25
Quiescent Current IB – 3.2 6.5 mA
Quiescent Current Change ∆IB mA
7.0 Vdc ≤ Vin ≤ 25 Vdc – 0.3 1.0
5.0 mA ≤ IO ≤ 1.0 A (TA = 25°C) – 0.08 0.8
Ripple Rejection RR 62 83 – dB
8.0 Vdc ≤ Vin ≤ 18 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 0.9 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.6 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.3 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 10 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7805AC/LM340AT–5
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 4.9 5.0 5.1 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 4.8 5.0 5.2 Vdc
7.5 Vdc ≤ Vin ≤ 20 Vdc
Line Regulation (Note 2) Regline mV
7.5 Vdc ≤ Vin ≤ 25 Vdc, IO = 500 mA – 0.5 10
8.0 Vdc ≤ Vin ≤ 12 Vdc, IO = 1.0 A – 0.8 12
8.0 Vdc ≤ Vin ≤ 12 Vdc, IO = 1.0 A, TJ = 25°C – 1.3 4.0
7.3 Vdc ≤ Vin ≤ 20 Vdc, IO = 1.0 A, TJ = 25°C – 4.5 10
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.5 A, TJ = 25°C – 1.3 25
5.0 mA ≤ IO ≤ 1.0 A – 0.8 25
250 mA ≤ IO ≤ 750 mA – 0.53 15
Quiescent Current IB – 3.2 6.0 mA
Quiescent Current Change ∆IB mA
8.0 Vdc ≤ Vin ≤ 25 Vdc, IO = 500 mA – 0.3 0.8
7.5 Vdc ≤ Vin ≤ 20 Vdc, TJ = 25°C – – 0.8
5.0 mA ≤ IO ≤ 1.0 A – 0.08 0.5
Ripple Rejection RR 68 83 – dB
8.0 Vdc ≤ Vin ≤ 18 Vdc, f = 120 Hz, IO = 500 mA
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
NOTES: 1. Tlow = –40°C for MC78XXAC, C, LM340AT–XX, LM340T–XX Thigh = +125°C for MC78XXAC, C, LM340AT–XX, LM340T–XX
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
 separately. Pulse testing with low duty cycle is used.
MC7800, MC7800A, LM340, LM340A Series
4 MOTOROLA ANALOG IC DEVICE DATA
ELECTRICAL CHARACTERISTICS (continued) (Vin = 10 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7805AC/LM340AT–5
Characteristic Symbol Min Typ Max Unit
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance (f = 1.0 kHz) rO – 0.9 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.3 – mV/°C
NOTES: 1. Tlow = –40°C for MC78XXAC, C, LM340AT–XX, LM340T–XX Thigh = +125°C for MC78XXAC, C, LM340AT–XX, LM340T–XX
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
 separately. Pulse testing with low duty cycle is used.
ELECTRICAL CHARACTERISTICS (Vin = 11 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7806C
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 5.75 6.0 6.25 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO Vdc
8.0 Vdc ≤ Vin ≤ 21 Vdc 5.7 6.0 6.3
9.0 Vdc ≤ Vin ≤ 21 Vdc – – –
Line Regulation, TJ = 25°C (Note 2) Regline mV
8.0 Vdc ≤ Vin ≤ 25 Vdc – 0.5 24
9.0 Vdc ≤ Vin ≤ 13 Vdc – 0.8 12
Load Regulation, TJ = 25°C (Note 2) Regload – 1.3 30 mV
5.0 mA ≤ IO ≤ 1.5 A
Quiescent Current (TJ = 25°C) IB – 3.3 8.0 mA
Quiescent Current Change ∆IB mA
8.0 Vdc ≤ Vin ≤ 25 Vdc – 0.3 1.3
5.0 mA ≤ IO ≤ 1.0 A – 0.08 0.5
Ripple Rejection RR 58 65 – dB
9.0 Vdc ≤ Vin ≤ 19 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 0.9 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.3 – mV/°C
NOTES: 1. Tlow = –40°C for MC78XXAC, C      Thigh = +125°C for MC78XXAC, C
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
MC7800, MC7800A, LM340, LM340A Series
5MOTOROLA ANALOG IC DEVICE DATA
ELECTRICAL CHARACTERISTICS (Vin = 11 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7806AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 5.88 6.0 6.12 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 5.76 6.0 6.24 Vdc
8.6 Vdc ≤ Vin ≤ 21 Vdc
Line Regulation (Note 2) Regline mV
8.6 Vdc ≤ Vin ≤ 25 Vdc, IO = 500 mA – 5.0 12
9.0 Vdc ≤ Vin ≤ 13 Vdc, IO = 1.0 A – 1.4 15
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.5 A, TJ = 25°C – 1.3 25
5.0 mA ≤ IO ≤ 1.0 A – 0.9 25
250 mA ≤ IO ≤ 750 mA – 0.2 15
Quiescent Current IB – 3.3 6.0 mA
Quiescent Current Change ∆IB mA
9.0 Vdc ≤ Vin ≤ 25 Vdc, IO = 500 mA – – 0.8
9.0 Vdc ≤ Vin ≤ 21 Vdc, IO = 1.0 A, TJ = 25°C – – 0.8
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 58 65 – dB
9.0 Vdc ≤ Vin ≤ 19 Vdc, f = 120 Hz, IO = 500 mA
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance (f = 1.0 kHz) rO – 0.9 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.3 – mV/°C
ELECTRICAL CHARACTERISTICS  (Vin = 14 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7808C
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 7.7 8.0 8.3 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 7.6 8.0 8.4 Vdc
10.5 Vdc ≤ Vin ≤ 23 Vdc
Line Regulation, TJ = 25°C, (Note 2) Regline mV
10.5 Vdc ≤ Vin ≤ 25 Vdc – 6.0 32
11 Vdc ≤ Vin ≤ 17 Vdc – 1.7 16
Load Regulation, TJ = 25°C (Note 2) Regload – 1.4 35 mV
5.0 mA ≤ IO ≤ 1.5 A
Quiescent Current IB – 3.3 8.0 mA
Quiescent Current Change ∆IB mA
10.5 Vdc ≤ Vin ≤ 25 Vdc – – 1.0
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 56 62 – dB
11.5 Vdc ≤ Vin ≤ 18 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
NOTES: 1. Tlow = –40°C for MC78XXAC, C      Thigh = +125°C for MC78XXAC, C
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
MC7800, MC7800A, LM340, LM340A Series
6 MOTOROLA ANALOG IC DEVICE DATA
ELECTRICAL CHARACTERISTICS (continued) (Vin = 14 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7808C
Characteristic Symbol Min Typ Max Unit
Output Resistance f = 1.0 kHz rO – 0.9 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.4 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 14 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7808AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 7.84 8.0 8.16 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 7.7 8.0 8.3 Vdc
10.6 Vdc ≤ Vin ≤ 23 Vdc
Line Regulation (Note 2) Regline mV
10.6 Vdc ≤ Vin ≤ 25 Vdc, IO = 500 mA – 6.0 15
11 Vdc ≤ Vin ≤ 17 Vdc, IO = 1.0 A – 1.7 18
10.4 Vdc ≤ Vin ≤ 23 Vdc, TJ = 25°C – 5.0 15
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.5 A, TJ = 25°C – 1.4 25
5.0 mA ≤ IO ≤ 1.0 A – 1.0 25
250 mA ≤ IO ≤ 750 mA – 0.22 15
Quiescent Current IB – 3.3 6.0 mA
Quiescent Current Change ∆IB mA
11 Vdc ≤ Vin ≤ 25 Vdc, IO = 500 mA – – 0.8
10.6 Vdc ≤ Vin ≤ 23 Vdc, IO = 1.0 A, TJ = 25°C – – 0.8
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 56 62 – dB
11.5 Vdc ≤ Vin ≤ 21.5 Vdc, f = 120 Hz, IO = 500 mA
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 0.9 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.4 – mV/°C
NOTES: 1. Tlow = –40°C for MC78XXAC, C      Thigh = +125°C for MC78XXAC, C
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
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ELECTRICAL CHARACTERISTICS (Vin = 15 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7809CT
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 8.65 9.0 9.35 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 8.55 9.0 9.45 Vdc
11.5 Vdc ≤ Vin ≤ 24 Vdc
Line Regulation, TJ = 25°C (Note 2) Regline mV
11 Vdc ≤ Vin ≤ 26 Vdc – 6.2 32
11.5 Vdc ≤ Vin ≤ 17 Vdc – 1.8 16
Load Regulation, TJ = 25°C (Note 2) Regload – 1.5 35 mV
5.0 mA ≤ IO ≤ 1.5 A
Quiescent Current IB – 3.4 8.0 mA
Quiescent Current Change ∆IB mA
11.5 Vdc ≤ Vin ≤ 26 Vdc – – 1.0
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 56 61 – dB
11.5 Vdc ≤ Vin ≤ 21.5 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 1.0 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.5 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 19 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7812C/LM340T–12
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 11.5 12 12.5 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 11.4 12 12.6 Vdc
14.5 Vdc ≤ Vin ≤ 27 Vdc
Line Regulation, TJ = 25°C (Note 2) Regline mV
14.5 Vdc ≤ Vin ≤ 30 Vdc – 3.8 24
16 Vdc ≤ Vin ≤ 22 Vdc – 0.3 24
14.8 Vdc ≤ Vin ≤ 27 Vdc, IO = 1.0 A – – 48
Load Regulation, TJ = 25°C (Note 2) Regload – 8.1 60 mV
5.0 mA ≤ IO ≤ 1.5 A
Quiescent Current IB – 3.4 6.5 mA
Quiescent Current Change ∆IB mA
14.5 Vdc ≤ Vin ≤ 30 Vdc, IO = 1.0 A, TJ = 25°C – – 0.7
15 Vdc ≤ Vin ≤ 30 Vdc – – 0.8
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 55 60 – dB
15 Vdc ≤ Vin ≤ 25 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
NOTES: 1. Tlow = –40°C for MC78XXAC, C, LM340AT–XX, LM340T–XX      Thigh = +125°C for MC78XXAC, C, LM340AT–XX, LM340T–XX
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
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ELECTRICAL CHARACTERISTICS (continued) (Vin = 19 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7812C/LM340T–12
Characteristic Symbol Min Typ Max Unit
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 1.1 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.8 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 19 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7812AC/LM340AT–12
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 11.75 12 12.25 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 11.5 12 12.5 Vdc
14.8 Vdc ≤ Vin ≤ 27 Vdc
Line Regulation (Note 2) Regline mV
14.8 Vdc ≤ Vin ≤ 30 Vdc, IO = 500 mA – 3.8 18
16 Vdc ≤ Vin ≤ 22 Vdc, IO = 1.0 A – 2.2 20
14.5 Vdc ≤ Vin ≤ 27 Vdc, TJ = 25°C – 6.0 120
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.5 A, TJ = 25°C – – 25
5.0 mA ≤ IO ≤ 1.0 A – – 25
Quiescent Current IB – 3.4 6.0 mA
Quiescent Current Change ∆IB mA
15 Vdc ≤ Vin ≤ 30 Vdc, IO = 500 mA – – 0.8
14.8 Vdc ≤ Vin ≤ 27 Vdc, TJ = 25°C – – 0.8
5.0 mA ≤ IO ≤ 1.0 A, TJ = 25°C – – 0.5
Ripple Rejection RR 55 60 – dB
15 Vdc ≤ Vin ≤ 25 Vdc, f = 120 Hz, IO = 500 mA
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance (f = 1.0 kHz) rO – 1.1 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –0.8 – mV/°C
NOTES: 1. Tlow = –40°C for MC78XXAC, C, LM340AT–XX, LM340T–XX      Thigh = +125°C for MC78XXAC, C, LM340AT–XX, LM340T–XX
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
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ELECTRICAL CHARACTERISTICS (Vin = 23 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7815C/LM340T–15
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 14.4 15 15.6 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 14.25 15 15.75 Vdc
17.5 Vdc ≤ Vin ≤ 30 Vdc
Line Regulation, TJ = 25°C (Note 2) Regline mV
17.9 Vdc ≤ Vin ≤ 30 Vdc – 8.5 30
20 Vdc ≤ Vin ≤ 26 Vdc – 3.0 28
Load Regulation, TJ = 25°C (Note 2) Regload – 1.8 55 mV
5.0 mA ≤ IO ≤ 1.5 A
Quiescent Current IB – 3.5 6.5 mA
Quiescent Current Change ∆IB mA
17.5 Vdc ≤ Vin ≤ 30 Vdc – – 0.8
17.5 Vdc ≤ Vin ≤ 30 Vdc, IO = 1.0 A, TJ = 25°C – – 0.7
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 54 58 – dB
18.5 Vdc ≤ Vin ≤ 28.5 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 1.2 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –1.0 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 23 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7815AC/LM340AT–15
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 14.7 15 15.3 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 14.4 15 15.6 Vdc
17.9 Vdc ≤ Vin ≤ 30 Vdc
Line Regulation (Note 2) Regline mV
17.9 Vdc ≤ Vin ≤ 30 Vdc, IO = 500 mA – 8.5 20
20 Vdc ≤ Vin ≤ 26 Vdc – 3.0 22
17.5 Vdc ≤ Vin ≤ 30 Vdc, IO = 1.0 A, TJ = 25°C – 7.0 20
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.5 A, TJ = 25°C – 1.8 25
5.0 mA ≤ IO ≤ 1.0 A – 1.5 25
250 mA ≤ IO ≤ 750 mA – 1.2 15
Quiescent Current IB – 3.5 6.0 mA
Quiescent Current Change ∆IB mA
17.5 Vdc ≤ Vin ≤ 30 Vdc, IO = 500 mA – – 0.8
17.5 Vdc ≤ Vin ≤ 30 Vdc, IO = 1.0 A, TJ = 25°C – – 0.8
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
NOTES: 1. Tlow = –40°C for MC78XXAC, C, LM340AT–XX, LM340T–XX      Thigh = +125°C for MC78XXAC, C, LM340AT–XX, LM340T–XX
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
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ELECTRICAL CHARACTERISTICS (continued) (Vin = 23 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7815AC/LM340AT–15
Characteristic Symbol Min Typ Max Unit
Ripple Rejection RR 60 80 – dB
18.5 Vdc ≤ Vin ≤ 28.5 Vdc, f = 120 Hz, IO = 500 mA
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 1.2 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –1.0 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 27 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7818C
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 17.3 18 18.7 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 17.1 18 18.9 Vdc
21 Vdc ≤ Vin ≤ 33 Vdc
Line Regulation, (Note 2) Regline mV
21 Vdc ≤ Vin ≤ 33 Vdc – 9.5 50
24 Vdc ≤ Vin ≤ 30 Vdc – 3.2 25
Load Regulation, (Note 2) Regload – 2.0 55 mV
5.0 mA ≤ IO ≤ 1.5 A
Quiescent Current IB – 3.5 6.5 mA
Quiescent Current Change ∆IB mA
21 Vdc ≤ Vin ≤ 33 Vdc – – 1.0
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 53 57 – dB
22 Vdc ≤ Vin ≤ 33 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) ViI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 1.3 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –1.5 – mV/°C
NOTES: 1. Tlow = –40°C for MC78XXAC, C      Thigh = +125°C for MC78XXAC, C
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
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ELECTRICAL CHARACTERISTICS (Vin = 27 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7818AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 17.64 18 18.36 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 17.3 18 18.7 Vdc
21 Vdc ≤ Vin ≤ 33 Vdc
Line Regulation (Note 2) Regline mV
21 Vdc ≤ Vin ≤ 33 Vdc, IO = 500 mA – 9.5 22
24 Vdc ≤ Vin ≤ 30 Vdc, IO = 1.0 A – 3.2 25
24 Vdc ≤ Vin ≤ 30 Vdc, IO = 1.0 A, TJ = 25°C – 3.2 10.5
20.6 Vdc ≤ Vin ≤ 33 Vdc, IO = 1.0 A, TJ = 25°C – 8.0 22
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.5 A, TJ = 25°C – 2.0 25
5.0 mA ≤ IO ≤ 1.0 A – 1.8 25
250 mA ≤ IO ≤ 750 mA – 1.5 15
Quiescent Current IB – 3.5 6.0 mA
Quiescent Current Change ∆IB mA
21 Vdc ≤ Vin ≤ 33 Vdc, IO = 500 mA – – 0.8
21.5 Vdc ≤ Vin ≤ 30 Vdc, TJ = 25°C – – 0.8
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 53 57 – dB
22 Vdc ≤ Vin ≤ 32 Vdc, f = 120 Hz, IO = 500 mA
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 1.3 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –1.5 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 33 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7824C
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 23 24 25 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 22.8 24 25.2 Vdc
27 Vdc ≤ Vin ≤ 38 Vdc
Line Regulation, (Note 2) Regline mV
27 Vdc ≤ Vin ≤ 38 Vdc – 2.7 60
30 Vdc ≤ Vin ≤ 36 Vdc – 2.7 48
Load Regulation, (Note 2) Regload – 4.4 65 mV
5.0 mA ≤ IO ≤ 1.5 A
Quiescent Current IB – 3.6 6.5 mA
Quiescent Current Change ∆IB mA
27 Vdc ≤ Vin ≤ 38 Vdc – – 1.0
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
NOTES: 1. Tlow = –40°C for MC78XXAC, C      Thigh = +125°C for MC78XXAC, C
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
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ELECTRICAL CHARACTERISTICS (continued) (Vin = 33 V, IO = 500 mA, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7824C
Characteristic Symbol Min Typ Max Unit
Ripple Rejection RR 50 54 – dB
28 Vdc ≤ Vin ≤ 38 Vdc, f = 120 Hz
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance f = 1.0 kHz rO – 1.4 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –2.0 – mV/°C
ELECTRICAL CHARACTERISTICS (Vin = 33 V, IO = 1.0 A, TJ = Tlow to Thigh [Note 1], unless otherwise noted.)
MC7824AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (TJ = 25°C) VO 23.5 24 24.5 Vdc
Output Voltage (5.0 mA ≤ IO ≤ 1.0 A, PD ≤ 15 W) VO 23.2 24 25.8 Vdc
27.3 Vdc ≤ Vin ≤ 38 Vdc
Line Regulation (Note 2) Regline mV
27 Vdc ≤ Vin ≤ 38 Vdc, IO = 500 mA – 11.5 25
30 Vdc ≤ Vin ≤ 36 Vdc, IO = 1.0 A – 3.8 28
30 Vdc ≤ Vin ≤ 36 Vdc, TJ = 25°C – 3.8 12
26.7 Vdc ≤ Vin ≤ 38 Vdc, IO = 1.0 A, TJ = 25°C – 10 25
Load Regulation (Note 2) Regload mV
5.0 mA ≤ IO ≤ 1.5 A, TJ = 25°C – 2.1 15
5.0 mA ≤ IO ≤ 1.0 A – 2.0 25
250 mA ≤ IO ≤ 750 mA – 1.8 15
Quiescent Current IB – 3.6 6.0 mA
Quiescent Current Change ∆IB mA
27.3 Vdc ≤ Vin ≤ 38 Vdc, IO = 500 mA – – 0.8
27 Vdc ≤ Vin ≤ 38 Vdc, TJ = 25°C – – 0.8
5.0 mA ≤ IO ≤ 1.0 A – – 0.5
Ripple Rejection RR 45 54 – dB
28 Vdc ≤ Vin ≤ 38 Vdc, f = 120 Hz, IO = 500 mA
Dropout Voltage (IO = 1.0 A, TJ = 25°C) VI – VO – 2.0 – Vdc
Output Noise Voltage (TA = 25°C) Vn – 10 – µV/VO
10 Hz ≤ f ≤ 100 kHz
Output Resistance (f = 1.0 kHz) rO – 1.4 – mΩ
Short Circuit Current Limit (TA = 25°C) ISC – 0.2 – A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax – 2.2 – A
Average Temperature Coefficient of Output Voltage TCVO – –2.0 – mV/°C
NOTES: 1. Tlow = –40°C for MC78XXAC, C      Thigh = +125°C for MC78XXAC, C
2. Load and line regulation are specified at constant junction temperature. Changes in VO due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
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Figure 1. Peak Output Current as a Function of
Input/Output Differential Voltage (MC78XXC, AC)
Figure 2. Ripple Rejection as a Function of
Output Voltages (MC78XXC, AC)
Figure 3. Ripple Rejection as a Function of
Frequency (MC78XXC, AC)
Figure 4. Output Voltage as a Function of
Junction Temperature (MC7805C, AC)
Figure 5. Output Impedance as a Function of
Output Voltage (MC78XXC, AC)
Figure 6. Quiescent Current as a Function of
Temperature (MC78XXC, AC)
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PART #  Vin
MC7805C = 10 V
MC7806C = 11 V
MC7808C = 14 V
MC7812C = 19 V
MC7815C = 23 V
MC7818C = 27 V
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TJ, JUNCTION TEMPERATURE (°C)













f = 120 Hz
IO = 20 mA
∆Vin = 1.0 V(RMS)
TJ = 125°C
TJ = 0°C
f = 120 Hz
IO = 500 mA
CL = 0 µF
Vin = 10 V
VO = 5.0 V
IL = 20 mA
Vin = 20 V
IO = 5.0 mA
MC78XXB, C, AC
Vin = 8.0 V to 18 V
IO = 500 mA
f = 120 Hz
TA = 25°C
TJ = –40°C
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APPLICATIONS INFORMATION
Design Considerations
The MC7800 Series of fixed voltage regulators are
designed with Thermal Overload Protection that shuts down
the circuit when subjected to an excessive power overload
condition, Internal Short Circuit Protection that limits the
maximum current the circuit will pass, and Output Transistor
Safe–Area Compensation that reduces the output short
circuit current as the voltage across the pass transistor is
increased.
In many low current applications, compensation
capacitors are not required. However, it is recommended
that the regulator input be bypassed with a capacitor if the
regulator is connected to the power supply filter with long
wire lengths, or if the output load capacitance is large. An
input bypass capacitor should be selected to provide good
high–frequency characteristics to insure stable operation
under all load conditions. A 0.33 µF or larger tantalum,
mylar, or other capacitor having low internal impedance at
high frequencies should be chosen. The bypass capacitor
should be mounted with the shortest possible leads directly
across the regulators input terminals. Normally good
construction techniques should be used to minimize ground





Figure 7. Current Regulator Figure 8. Adjustable Output Regulator
Figure 9. Current Boost Regulator Figure 10. Short Circuit Protection
The MC7800 regulators can also be used as a current source when
connected as above. In order to minimize dissipation the MC7805C is
chosen in this application. Resistor R determines the current as follows:
For example, a 1.0 A current source would require R to be a 5.0 Ω,
10 W resistor and the output voltage compliance would be the input
voltage less 7.0 V.









The addition of an operational amplifier allows adjustment to higher or
intermediate values while retaining regulation characteristics. The











VO = 7.0 V to 20 V




The MC7800 series can be current boosted with a PNP transistor. The
MJ2955 provides current to 5.0 A. Resistor R in conjunction with the VBE
of the PNP determines when the pass transistor begins conducting; this
circuit is not short circuit proof. Input/output differential voltage minimum is
increased by VBE of the pass transistor.








The circuit of Figure 9 can be modified to provide supply protection against
short circuits by adding a short circuit sense resistor, RSC, and an
additional PNP transistor. The current sensing PNP must be able to handle
the short circuit current of the three–terminal regulator. Therefore, a
four–ampere plastic power transistor is specified.
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Figure 11. Worst Case Power Dissipation versus
Ambient Temperature (Case 221A)
Figure 12. Input Output Differential as a Function
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IO = 0 mA
IO = 20 mA
IO = 1.0 A
IO = 500 mA
IO = 200 mA
∆VO = 2% of VO











Figure 13. D2PAK Thermal Resistance and Maximum
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Line Regulation – The change in output voltage for a
change in the input voltage. The measurement is made under
conditions of low dissipation or by using pulse techniques such
that the average chip temperature is not significantly affected.
Load Regulation – The change in output voltage for a
change in load current at constant chip temperature.
Maximum Power Dissipation – The maximum total
device dissipation for which the regulator will operate within
specifications.
Quiescent Current – That part of the input current that is
not delivered to the load.
Output Noise Voltage – The rms ac voltage at the output,
with constant load and no input ripple, measured over a
specified frequency range.
Long Term Stability – Output voltage stability under
accelerated life test conditions with the maximum rated
voltage listed in the devices’ electrical characteristics and
maximum power dissipation.
Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time.  All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts.  Motorola does not convey any license under its patent rights nor the rights of
others.  Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur.  Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and        are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.
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1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIM Z DEFINES A ZONE WHERE ALL BODY AND

















































1 DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2 CONTROLLING DIMENSION: INCH.
3 TAB CONTOUR OPTIONAL WITHIN DIMENSIONS
A AND K.
4 DIMENSIONS U AND V ESTABLISH A MINIMUM
MOUNTING SURFACE FOR TERMINAL 4.
5 DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH




MIN MAX MIN MAX
MILLIMETERS
0.386 0.403 9.804 10.236
INCHES
B 0.356 0.368 9.042 9.347
C 0.170 0.180 4.318 4.572
D 0.026 0.036 0.660 0.914
E 0.045 0.055 1.143 1.397
F 0.051 REF 1.295 REF
G 0.100 BSC 2.540 BSC
H 0.539 0.579 13.691 14.707
J 0.125 MAX 3.175 MAX
K 0.050 REF 1.270 REF
L 0.000 0.010 0.000 0.254
M 0.088 0.102 2.235 2.591
N 0.018 0.026 0.457 0.660
P 0.058 0.078 1.473 1.981
R
S 0.116 REF 2.946 REF
U 0.200 MIN 5.080 MIN
V 0.250 MIN 6.350 MIN
 
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